BACKGROUND: Educators lack understanding of traumatic brain injury (TBI), which can lead to a lack of appropriate assessment and intervention methods for these students. OBJECTIVE(S): This qualitative study explored what experienced teachers perceive, believe, and know about pediatric TBI. METHODS: Following development of a standardized interview protocol, 46 teachers from Australia, New Zealand, Northern Ireland, and the United States took part in semi-structured interviews. Topics included understanding of the effects of TBI on school performance, supporting a child with TBI in the classroom, and challenges and teaching efficacy in working with students with TBI.
Introduction
Traumatic brain injury (TBI) has a significant effect on academic and social functioning in children and youth (Ganesalingam, Sanson, Anderson, & Yeates, 2006; Turkstra, Williams, Tonks, & Frampton, 2008) . The challenges that affect school performance for students with a TBI are well documented (Anderson, Catroppa, Morse, Haritou, & Rosenfeld, 2005; Gabbe et al., 2014; Hawley, 2004) . Impairment of executive functioning, memory, attention, concentration, and processing speed all contribute to academic difficulties (Gerrard-Morris et al., 2010; Hawley, Ward, Magnay, & Mychalkiw, 2004; Moser, Schatz, & Jordan, 2005) . Following TBI, children commonly experience behavioral, psychological, social, and emotional difficulties (Barlow et al., 2010; Li & Liu, 2013; Limond, Dorris, & McMillan, 2009; Ryan et al., 2016) . All of these challenges can negatively affect academic performance, which can lead to poor long-term academic outcomes (Babikian, Merkley, Savage, Giza, & Levin, 2015; Davies, Fox, Glang, Ettel, & Thomas, 2013; McKinlay, Dalrymple-Alford, Horwood, & Fergusson, 2002; Prasad, Swank, & Ewing-Cobbs, 2016) .
Many children with brain injury are released from medical settings with no plans for long-term rehabilitation support (Kirk, Fallon, Fraser, Robinson, & Vassallo, 2015) . Therefore, children who might have ongoing physical, cognitive, or behavioral needs return home to families who are largely responsible for supporting them through the rehabilitation process, with little or no communication between medical providers and educators Haarbauer-Krupa et al., 2017) . For many children with TBI, the primary service provider has become the school.
For decades, it has been clear that a crucial factor in establishing appropriate educational supports for students with TBI is their teachers' understanding of how to do so (Master, Gioia, Leddy, & Grady, 2012; Ylvisaker, Todis, Glang et al., 2001) . Recent studies have shown that educators continue to have limited training in TBI (Davies et al., 2013) and a poor understanding of effective instructional and behavioral support strategies (Ettel, Glang, Todis, & Davies, 2016; Linden, Braiden, & Miller, 2013; Mohr & Bullock, 2005) . General and special education teachers both demonstrate a lack of knowledge about TBI and significant uncertainty about TBI in school settings, including recovery, service provision, and the socio-emotional effects of TBI (Ernst et al., 2016) . A survey of teachers in the United Kingdom found a lack of training in TBI and many misconceptions about the population, which the researchers thought could adversely affect the school experiences of children with TBI (Linden et al., 2013) . A recent survey of state directors of special education in the United States provided more evidence for this persistent lack of teacher awareness of TBI .
To date, most surveys of educator understanding of TBI have preferred quantitative methodologies, using existing knowledge and self-efficacy measures. Because these surveys offer closed-response systems, they could be limited in their ability to accurately capture the breadth of teacher knowledge and experience. Qualitative methodologies can help researchers better understand the role of teacher preparation, teacher training, and self-efficacy in working with students with TBI by giving voice to the breadth of participants' experiences, beliefs, and knowledge (Brantlinger, Jimenez, Klingner, Pugach, & Richardson, 2005; Trainor & Leko, 2014) . One qualitative study (Case, Starkey, Jones, Barker-Collo, & Feigin, 2017) used interviews to investigate the knowledge and perceptions of primary school teachers in New Zealand concerning childhood mild traumatic brain injury (mTBI). They found a spectrum of knowledge regarding the causes, characteristics, and risk factors of mTBI, with the majority of teachers agreeing that they needed information and training to support students with mTBI. Mohr and Bullock (2005) conducted focus groups with educators in the US about their ability to support students with TBI and found that the educators (although somewhat familiar with TBI) lacked formal training, had difficulty producing specific ways to support students experiencing TBI, and expressed interest in enhancing their knowledge.
Cross Cultural Perspectives on TBI
Pediatric TBI is a global issue that affects individual children, families, and teachers.
According to the World Health Organization, it will become the largest cause of pediatric death and disability by the year 2020 making it a public health problem affecting communities worldwide (Hyder, Wunderlich, Puvanachandra, Gururaj, & Kobusingye, 2007) . Although researchers from various cultural contexts have documented the importance of a school environment that supports students who experience TBI, there remains a need to explore this issue from a cross-national perspective using the experiences and perceptions of teachers themselves. Simpson, Mohr, and Redman (2000) interviewed individuals from various cultural contexts in Australia and found cultural variations in the understanding of TBI and rehabilitation. However, the authors suggest "a universal experience of TBI that transcends individual cultures" (p. 125) and values attentiveness, friendliness, and guidance from rehabilitation staff. In the present study, we examine the perceptions of teachers in the United States, the United Kingdom (Northern Ireland), Australia, and New Zealand. We chose these countries based on our own home locations and native language (English) and because of their many cultural similarities. Although they differ in their approaches to educational service 6 Developmental Neurorehabilitation (2018) provision (e.g., in the U.S. and New Zealand, TBI is a disability category for receipt of services; in Northern Ireland and Australia, it is not), we expected to find clear differences in educational policy and disability service provision that could highlight potential areas for joint learning.
The purpose of this study was thus to gain an in-depth understanding of the perceptions of practicing teachers regarding pediatric TBI and to compare those perceptions across four national contexts in order to better inform how we can educate teachers who are supporting students as they transition back into the classroom.
Methods

Design
For this study, we used a qualitative methodology to provide rich accounts of teachers' experience and understanding of pediatric TBI. We used semi-structured interviews to provide a standardized framework from which to question participants while allowing sufficient scope for deviation when important points were raised. Four of this study's authors conducted all the interviews (each in their home country), which were audio recorded and transcribed verbatim to ensure data rigor. Ethical approval was granted by committees in the US, NI, Australia, and NZ. Issues such as informed consent, confidentiality, and the right of withdrawal were explained to all participants prior to study commencement.
Participants
We used a purposeful sampling technique to select participants for this study so we could explore our variables of central focus (Patton, 2002) . Thus, all of the participants (n = 46) were currently working as general education or special education primary or post-primary teachers; they all had more than one year of experience and spoke English as their first language. The final sample (Table 1) included 10 teachers from NZ, 12 teachers from NI, 12 teachers from the US, and 12 teachers from Australia. The substantial qualitative sample included 6 special education teachers and 40 general education teachers who averaged 10.75 years of classroom teaching experience. Twenty-three teachers taught in primary schools, and the other half taught in post-primary schools in a variety of subjects (English language arts, social studies, science, philosophy, physical education, etc.). The ages of participants ranged from 25 to 63 years, with an average age of 38 years.
Insert table 1 about here
Data Collection
The semi-structured interviews used a protocol we developed based on our collective experiences working with educators on issues of TBI in the classroom (Figure 1 ). At the beginning of the interview, the researcher offered a working definition of TBI and invited the participant to share how that definition agreed or disagreed with their current understanding of the term. Next, the interviewer asked several questions to ascertain the participant's knowledge about TBI. Finally, the interviewer presented three classroom scenarios used in a previous study (Ettel et al., 2016) and modified for an international audience. After each of the three scenarios (which escalated in regard to student age and severity of TBI) were presented to the participant, they were asked whether they would feel comfortable supporting that student (self-efficacy), what they would do to support that student, and what supports they would need to help the student be successful in their classroom.
Insert figure 1 about here 2.4 Data Analysis
After the interviews were transcribed and anonymized, we used a multiple-phase thematic analytic process as our primary framework (Braun & Clarke, 2006; Clarke & Braun, 2013) and included strategically implemented methods derived from grounded theory (Corbin & Strauss, 2008; Miles, Huberman, & Saldana, 2014) . This allowed us to code, draw connections, and explore emerging themes within our data. To analyze our data, we combined the transcripts to obtain the overarching findings and then made cross-cultural comparisons among the four national settings.
First, the primary coding process required us to read and reread the transcripts to find similarities across concepts, create overarching categories, and engage in constant analysis of concepts within those categories. Second, we developed a set of broad descriptive codes based on the literature and our interview protocol. We used those codes (e.g., barriers, experience, training, collaboration) to apply distinct labels to specific sections of the data, with new and more specific codes emerging as we went. Third, we labeled themes by noticing and later documenting patterns and trends within the categories (Miles et al., 2014) , creating a list of definitions for our concepts throughout data analysis. This effort helped us as we followed the iterative process recommended by Corbin and Strauss (2008) , which in this study entailed continuous revisiting and recoding of participant responses as we developed new codes, categories, and definitions. We defined themes using phrases or short sentences to describe specific facets or combinations of codes within the data (Saldaña, 2009 ). Finally, we reviewed and analyzed the themes to identify structures we could use to iteratively construct a theoretical model. We convened to determine where each theme fit within the previously created categories, and we found that the themes could be divided naturally into three distinct categories: Experiences, Knowledge, and Needs.
Results
Experiences
Teachers with personal experience of TBI
Teachers who had a personal experience with TBI (themselves, a close friend, or a family member) had higher self-efficacy in working with students with TBI and were more likely to seek out information about how to work with students with TBI from medical staff and other resources. One teacher from the US described how his experiences had affected his role as a teacher:
I've had roughly five to six concussions of my own. I've dealt with the effects of those concussions in the classroom when I was in high school and into college and then even out of my educational career dealing with the symptoms from brain injuries, too. So I do have quite the experience with them, and I think that helps me in the classroom understand when kids come from football practice, like oh, I got hit, I got hit really hard in the head yesterday in practice. And, okay, well, how are you doing today? And they're like, well, I'm still a little dizzy. I say, okay, you need to go to the nurse… So I think having that awareness in my own past has made me make choices in the classroom for these kids. (US teacher, male aged 29) This description demonstrates how this teacher applied his own experiences to his teaching practice in meaningful ways.
Knowledge
Lack of knowledge about TBI frequency and consequences
Of the 46 teachers who participated in the interviews, only 8 participants (17.4%) described receiving any training at all on working with students with TBI. Of those, 4 received formal training during their teacher education program (that they all described as brief and unmemorable), 2 received training in response to a particular student's needs, 1 attended an in-service professional development course, and 1 informally received training from a friend or colleague. Overwhelmingly, educators reported that they were surprised by the high frequency of pediatric TBI. They were also often surprised to learn that a "knock on the head" or "having your bell rung" could have long-lasting consequences for a student's academic, behavioral, or physiological functioning. In fact, most of our participants were unaware that concussions qualified as a TBI. As one educator from New Zealand put it: "it's a common misconception. I would say that concussion is a sudden knock out, and when you wake up, you're better" (NZ teacher, male aged 29).
Non-TBI specific teacher adaptations
When their knowledge of teacher adaptations was lacking (which was often the case), teachers believed that they could apply what they knew about meeting the needs of students with other disabilities to students with TBI without needing to learn specific evidence-based strategies. Despite professing a lack of knowledge about TBI, the teachers believed that their existing skills would translate. When asked what supports they would use for a student with TBI, one teacher from the US said, "I think of all the kind of supports I would put in for somebody with a learning disability, you know, having a planner, writing things down for them, you know, giving them a lot of pre-corrections, and extra time and all of those things, but those seem kind of standard" (US teacher, female aged 38). Many participants already felt overwhelmed with the variety of needs found in their classrooms of diverse learners. One teacher from NI said, "If I'm brutally honest with you, I think that in a mainstream classroom now there are so many different needs, and there are so many diverse learners around, that I think perhaps it would just be another type of person, or another person in the room that the teacher needed to be aware of" (NI teacher, female aged 29).
Needs
Collaboration
Of the 46 participants, only 13 (28.3 %) remembered ever seeking out or receiving information on TBI. Of those, four described talking to parents (including parents relating information/directives from doctors), three described receiving information from doctors at a hospital, three reported doing internet research, three described seeking information from a trusted friend or family member, two reported seeking information from school psychologists and other school staff, and one reported seeking information from outside agencies. Although their first instinct was not to look for evidence-based strategies specific to individuals with TBI, almost every teacher mentioned the importance of collaborating with experts, whether they specified school psychologists, medical doctors, or outside agencies. One teacher from New Zealand stated, "Definitely, I would need an outside agency to come in to help and support me" (NZ teacher, female, aged 29). Teachers described the need to create consistency across home, school, and medical settings to best support the student. Not only would this create harmony and improve communication across settings, it would also take advantage of the various strengths and knowledge of each team member.
Most of the teachers described ways in which they value collaborating with families to gain information and provide consistency for student supports. In fact, many of the teachers we talked to reported that most of the information they have about working with students with TBI had come directly from parents. One teacher from Australia described how parents would likely be her main source of TBI education: "I've never really received any training on that, but I think that we, if I was able to sit down and talk with the parents about what the needs were and things like that, then that would be very helpful and then to help me to become more prepared" (AU teacher, female, aged 26). While some expressed the need for joint working, no teacher described any formal or systematic process for collaborating with parents and families.
Specific training
Participants described an overall lack of formal education on how to work with students with TBI. It was primarily the special education teachers who reported some preservice or in-service education about TBI, but even then, it was rarely comprehensive. For example, a teacher in NI stated: I think that the biggest challenge is that teachers are not prepared through an actual teacher education, or indeed through continuing professional development, to my knowledge, of any information related to traumatic brain injury. So if you had a child, and going by your statistic here every school has got children in it [with] traumatic brain injury, then I would be saying that there needs to be a much more robust training program, or whether it's delivered through an actual teacher education or in the ongoing [training] for teachers. (NI teacher, male aged 33)
As their narratives make clear, the few teachers who did receive pre-service or in-service education about TBI often received it reactively (not proactively) following a specific incident in the classroom, school, or district.
Cross-Cultural Comparisons
Due to the nature of qualitative research and purposeful sampling, we do not purport to make generalizable claims about the overall knowledge of teachers across the various cultures. Instead, we intend to explore dimensions of the teachers' perceptions across countries that point to the complex ways educational practices are culturally situated. The international nature of this work has provided a broader perspective of the experiences of teachers in regard to pediatric TBI than has been previously possible. Although each country's education policies and procedures differ and teachers in each country face different social, political, and economic challenges, the similarities in our findings suggest a widespread lack of available educational support for children with TBI. We recommend that future studies further investigate cross-cultural differences in educating students with TBI.
Self-efficacy in working with students with TBI
Even though the low frequency of formal training and support for working with students with TBI was similar in all four countries, teachers in the US were more confident than those in the other 3 countries that they could meet the needs of students with TBI. Even special education teachers who did not know exactly what they should do in response to the scenarios nonetheless reported that they felt confident that they could support their students with TBI. Very few US teachers stated that they would seek evidence-based information from other sources if they were unsure what to do. Teachers from NI readily expressed a lack of confidence in what they did not know. For example, one teacher in NI stated, "So I think for me there would be that sort of level of, I'm not quite sure what to do, not quite sure when I should be taking further action, when should I be phoning the parents, when should I be phoning the hospital, when should I be phoning an ambulance" (NI teacher, female aged 29).
Another teacher from NI, who had experience working with a child with TBI, stated that "I don't feel as confident in dealing with it [TBI related symptoms], and that's probably why teachers have stopped expecting much from him at all, because they are not feeling confident in their own professional capacity" (NI teacher, male aged 33), demonstrating the link between a teacher's self-efficacy and their ability to show support to students with TBI.
Knowledge of students' rights to service provision
The participants discussed a variety of ways they would collaborate with others to provide necessary services to their students with TBI. Although each country represented in this sample has legal and procedural processes to ensure the provision of services and supports to students experiencing TBI, teachers in the US were more likely to be able to explicitly describe those laws and processes (NI 42%, AU 25%, NZ 20%, US 75%). This discrepancy indicates cultural variance in teacher knowledge of the systematic provisions in place to support students with TBI in the classroom.
Discussion
The purpose of this qualitative study was to more deeply explore educators' experiences and knowledge of childhood TBI across 4 English-speaking countries: the United States, the United Kingdom (Northern Ireland), Australia, and New Zealand. The study's findings expand on previous research that exposes the lack of teacher training in childhood brain injury.
Most of the teachers who participated in the study had no formal training in TBI. To compensate for this, teachers used their own cultural contexts and generalized knowledge of working with students with disabilities to fill their knowledge gaps. Many classroom-based strategies validated with students with similar learning deficits are effective with students with TBI (Glang, Ylvisaker, et al., 2008) . However, the often complex and multifaceted nature of TBI means that a child can present a unique constellation of challenges that need to be considered. Developing an effective educational program for a student with TBI requires a detailed understanding of their learning profile and the strategies available to support learning, and that requires awareness, knowledge, and skills that our sample of teachers largely lacked.
Teachers described compensating for their lack of knowledge about supporting students with TBI by relying on their personal experiences with TBI and their own confidence or self-efficacy in working with students with other disabilities. Experience with a phenomenon, such as TBI, is linked to greater self-efficacy and understanding of that particular phenomenon (Bandura, 1977 (Bandura, , 1997 . In the field of education across international settings, self-efficacy in one's ability to teach has been strongly linked to increased motivation and an increased desire to seek out educational strategies, persist with difficult students, and even improve positive outcome expectations for students (Allinder, 1994; Gibson & Dembo, 1984; Vieluf, Kunter, & van de Vijver, 2013) . Indeed, the quote above from the 29-year-old female teacher from NI clearly describes the potential link between a lack of professional capacity, a lack of self-efficacy, and a resultant lack of services provided to the student. Our findings suggest that self-efficacy is culturally couched, which speaks to the need to understand the complex ways that culture influences teaching practices. This adds another dimension to previous research findings that personal experience with brain injury is related to greater knowledge and understanding (Linden et al., 2013; O'Rourke, Linden, & Lohan, 2017) . Consistent with this area of research, our participants who described experiences with TBI (both their own and that of close friends and family) displayed increased self-efficacy and greater positive outcome expectations for student success in their classrooms. This finding bodes well for teachers' ability to facilitate success for students with TBI. However, selfefficacy alone is insufficient to effectively manage the complex learning and behavioral needs of students with TBI. Educators need to be trained to use methods that have been validated with students with TBI and to modify strategies validated with students with other disabilities (Dettmer, Ettel, Glang, & McAvoy, 2014; Glang, Todis, Sublette, Eagan-Brown, & Vaccaro, 2010; Ylvisaker et al., 2005; Ylvisaker et al., 2001) .
The final key finding from these interviews is that teachers value collaboration with professionals who have expertise in TBI to best serve this population of students. When asked to describe their experiences supporting students with TBI, they focused on their collaborations with other professionals (special education teachers, school psychologists, parents, physicians, school nurses, and providers from outside agencies and organizations).
Teachers who did not have such collaborative educational experiences said that seeking them out would be their first step in improving their practice. This is important to note because few teachers described formal collaboration processes within their educational settings. This suggests that emerging practices that formalize such collaboration processes (Dettmer et al., 2014; Gioia, Glang, Hooper, & Eagan Brown, 2015; Glang et al., 2010) could benefit teachers working with students with TBI.
Implications
The findings from this research point to both established and emerging implications for practice and research. First, although repeated recommendations have been made to include TBI in pre-service teacher education (e.g., Case et al., 2017; Ettel, McCart, & Glang, 2014; Mohr & Bullock, 2005; Ylvisaker et al., 2001) , efforts in this area have been minimal in most countries. Until teachers are given adequate training and support, they will continue to struggle to support students with TBI. We found that because they lack the specific knowledge required to support students with TBI, teachers use other strategies without seeking evidence-based information, and those strategies could be unhelpful at best and detrimental at worst. The second implication for research and practice stems from our finding that teachers strongly value collaboration with others to fill their knowledge gaps, which underscores the need to create formal processes for educators to collaborate with medical professionals, families, other school staff, and outside agencies. The final implication of our findings for both research and practice is the need to gain a more comprehensive understanding of the cultural considerations inherent in teacher knowledge, self-efficacy, and experience working with students with TBI. Often research describes these concepts as culturally neutral, however our findings point to the complexity of this issue and the need for these constructs to be culturally situated. Therefore, evidence-based trainings in TBI for educators should be able to be customized to the individual culture they are serving.
Limitations
Although we used rigorous methods to explore an under-researched subject, our study has several limitations, primarily related to our sample selection. Although we collected data from four different countries, we experienced limitations based on our geographic constraints.
Our sample of teachers was varied in terms of gender, age, and teaching experience; however, due to research resource limitations, we could not include non-English speaking participants, which restricted the range of the phenomena we could capture. All four countries also had relatively high levels of resources for education, research, and disability-focused services.
Because of this, we are not able to discuss our research findings in relation to communities, districts, or countries who do not have similar resources allocated to supporting students with TBI as they return to the classroom.
Conclusion
For over 30 years, researchers have written about the importance of transition from hospital to school for students with TBI (DePompei & Blosser, 1987; Savage, DePompei, Tyler & Lash, 2005; Ylvisaker et al., 2001) . Following TBI, most students return to school environments where educators have little training and awareness of childhood TBI. The findings from this study of four national contexts suggest that the lack of training persists, and support the need for changes in how we educate and support teachers to work with students with TBI on a global level. 
Interview Protocol
Script:
Traumatic brain injury is described as any violent injury to the brain following birth, most commonly caused by falls, traffic accidents, or violence. Traumatic brain injury is said to affect 1 in every 5 children by the age of 15 years. Most such injuries will be mild, but even they can result in significant cognitive, behavioral, or emotional difficulties. The effects of TBI are not always immediately obvious and can take months or sometimes years to emerge.
Traumatic brain injury is also referred to as concussion, head injury, closed head injury, and intracranial injury. 2. How prepared do you believe you are to support Emma?
Scenario 2: Troy is a primary school student who had been hiking when he slipped off the side of a steep trail, fell 25 feet down an embankment and cut his head open on the rocks below. The cuts on his head were fairly severe, and he was diagnosed with a concussion. His recovery seemed to be rapid, and he was anxious to get back to school. His parents were relieved at his progress and thought returning to school would be good for him. After Troy's first week back at school, it was clear to his teacher that Troy had some substantial cognitive difficulties. Although Troy had been gone for only a month, he did not remember any of the daily activities that he had participated in before his injury and often seemed confused about what was going on and what he should be doing. Troy became agitated during free time when the class was noisy, and he could not focus on completing his work. He began getting headaches by mid-morning each day and did not return any of the homework his teacher gave him that first week.
1. What supports do you think you would need to manage Troy's educational needs?
2. How prepared do you believe you are to support Troy?
Scenario 3: Victor, a high school student, fell from the top bunk when he was 8 years old, hitting his head on a hard tile floor. This followed a hit to the head with a baseball bat when he and a neighbor were roughhousing about a year before that. After the fall from the bed, Victor began exhibiting erratic behavior, and by the time he was 12 years old it was common for him to have angry (sometimes violent) outbursts and occasionally expose himself at the back of his classroom. He had a hard time sitting still for more than a few minutes and paying attention in class. Teachers stopped expecting much from him at all.
1. What supports do you think you would need to manage Victor's educational needs?
2. How prepared do you believe you are to support Victor?
This concludes our interview. Is there anything else you would like to discuss before we end?
Thanks for taking part.
